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[Abstract] Objective To explore the pathogenesis and syndrome differentiation of Pi-deficiency syndrome (PDS)
from microRNA (miRNA) levels through screening and bioinformatic analysis of serum miRNA expression in PDS patients.
Methods Four hyperlipemia patients with PDS, 4 hyperlipemia patients with Pi-Wei damp-heat syndrome (PWDS) and
5 healthy volunteers were recruited. Their serum RNA was used in miRNA quantitative PCR array experiment. Serum miRNA
expression profiles in PDS patients were screened to perform bioinformatic analysis. Results Nine candidate miRNAs
(6 upregulated and 3 downregulated) were screened from PDS patients. These miRNAs were able to clearly distinguish
among PDS patients, PWDS patients and healthy volunteers. Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis
showed 83 target genes controlled by 6 up-regulated miRNAs were significantly enriched in 7 pathways, which were mainly
involved in cytokine-cytokine receptor interaction, pathogens of infectious diseases, immune/inflammatory-related signaling

pathway and pancreatic cancer; and 365 target genes controlled by 3 down-regulated miRNAs were significantly enriched
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in 5 pathways, which were mainly involved in signaling pathways of neurotrophin and phosphatidylinositol, RNA transport,

and metabolisms of inositol phosphate and amino acid. Conclusion Our findings provide potential miRNA biomarkers for

clinical syndrome differentiation of PDS patients, as well as information for understanding and studying the pathogenesis of

PDS patients.
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L 2 W0 1A 7R M IR I RS W b T AR
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[ Acad J Sec Mil Med Univ, 2020, 41(1): 99-105 ]

fH[# 5 ( low density lipoprotein-cholesterol, LDL-C ) =
3.64 mmol/L (140 mg/dL) ; (4) Il i & % B2 IR
5 A JH [# B (high density lipoprotein-cholesterol,
HDL-C ) <0.91 mmol/L (35mg/dL) .
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1.2 ShNLHERATE R AR R TR A 1
POIE B HPASRUE: FW R 42~58 %, FIIFFF6
1o I R 12 b o R 2 LR T B L B VR IR Y B
RSP RIbRE, IR B AR EA. HERbRiE: SIF
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YR 42~58(504+£7.4) %, HJCHLRI R EEERL,
RIEZER 0/ SR JIDEE N 31| B P = 3 b ves i 29~ 84
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1 h JFYE ML, —80 C fRAF4& M. FHE 1 mL
MLY%, ¥ H TRIzol 7] ( 32 Invitrogen A H] ) +
iy A AR BUE RNA, 240 A48 5 F T miRNA
SRS . PERESA 372 A E miRNA B I E
i PCR N H (P12 Exiqon A H] ) it I kR
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f49 9 Ak miRNA FYZR RGBS TREAS FT miRNA
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miRNA WK IE vs RS I T REIE vs [P B AR AALE
FIREEL P1H FIREEL P1H
miRNA-193a-5p 11.80+£3.49 0.0001 2.4610.73 0.0035
miRNA-21-5p 3.76+0.47 <0.0001 2.0940.26 0.0198
miRNA-132-3p 4714188 0.0005 4.07+1.63 0.0061
miRNA-378a-3p 2.5610.28 0.0001 2.08+0.23 0.0053
miRNA-660-5p 2.8940.40 0.0005 2.73+£0.38 0.0038
miRNA-629-5p 7314136 0.0011 4.06+0.75 0.0032
miRNA-219-5p —32.70£0.03 0.0001 —2.19+0.42 0.0474
miRNA-200b-3p —9.7940.08 0.0016 —2.7840.29 0.0476
miRNA-153 —8.8610.13 0.0055 —3.64+0.31 0.0265
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—2.0 0.0 2.0
Sz o3 2 24 2 %
zZ z z Z Z
= £ £ 2 8 8 8 8 8 &8 £ 2 &

hsa-miRNA-193a-5p
hsa-miRNA-132-3p
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hsa-miRNA-200b-3p
hsa-miRNA-153
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21-5p FEAF. WREL . B bR, FEALUPRDT;
miRNA-132-3p 7EfiKi (FEfR, W Je ) | sy .
fi. B ATSIIE . FLARAIZUH £ 3K; miRNA-660-
5p 15 B 441353k ; miRNA-629-5p 7EJF. WkEL.
fifi, FEHLIFRFEIE; miRNA-219-5p 7EHR
o FEHAL R ERIE; miRNA-200b-3p 78 B 5 |
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KEGG i % KEGG & SR miRNA % Bt P (g S PAE
i miRNA
YA PR T - 20 R T 2 A A AR ) hsa4060 6 3 0.000 5 0.006 3
FEYNHE R hsa5142 3 2 0.006 5 0.014 1
SIE H hsa5145 3 2 0.0121 0.038 6
JEPR hsa5144 2 1 0.0150 0.038 7
[ g hsa5212 2 2 0.026 4 0.026 5
RIG- T FE2Z (455 % hsa4622 2 2 0.027 1 0.036 0
FeeR I 155 % hsa4664 2 2 0.032 6 0.043 9
T miRNA
PREE SRR 55 m hsa4722 11 3 <0.000 1 0.002 0
WENEMENLE S = 1 i hsa4070 6 3 0.001 6 0.006 3
RNA jZ#i hsa3013 8 3 0.002 1 0.043 0
T ML A 1 hsa562 4 2 0.0122 0.0353
HE R 22 AR = Gt hsa260 3 3 0.013 9 0.045 3
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o123
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2 e E
b
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A: FmiRNA; B: F I miRNA. HHEEFRHE 2 1> miRNA PR AL IEF . miRNA : i RNA; KEGG : I #F 5L 5 5L 20 5 Rl 4
45 TNFRSF11B : Mg R SEH F 2 AR Z R 51 1165 CCL: b F( C-C 347 ) Bif ; GDFS A KA b F 55 IL-12A: (40
M3 12A; TGF-BL: Ak /E K H 7B 1 ; MAPK : 22 24 J5 % AL 25 1% ; BTK : Bruton B 2 FR WA s RIG- | -4 BRI 2R 1
FceR T : BRI 1 E-Fe 524K T ;SHCI : Sre [l 2 5 AT 3R 1 15 TRS2: JJRES 2 SZ(K)IE Y 2 BAD : 40 IESE T B bk L 4n i
LR 2 I s MAP3KS « 22 54 JF 5 AL 25 1 38R K B R 5 5 MAP2KS - 22 24 UG Ab B F BB 55 JUN: JEURE 2 X Jun;
ARHGDIA : Rho GDP fiff 2 il Rl F- o s NTF3 : #1285 F2 IR 7 33 RIPK 2 : AZA4RAH AR 1 22 2R — S5 S R Ul 2 ; RPS6K A4 : 1%
WERZE 11S6 1 A4; ITPR 1 : LAY 3,4, 5 =BEIRSZAK 15 PIK3C2G : WG BENLEE -4 B2 3- B AL I 5037 2y; DGKA : Bt H
T o INPPST : LIRS 22 W2 -5 BRI ; PIAK A/PI4K B : BENEMEAILIE 4- 3 /B ; EIF 1 AX/EIFSB/EIF3J/EIF2B5 : FLA% B i
AP 1A X $%4/5B/31/2B .47 e; MAGOHB : Mago [A] 54 B 41 . 14542 A IR 847 ; NUP188 : B fL#E 1 188; RANBP2
RAN 4547 1 2; GATM : H & MR IR SL44 R il ; PSPH « IR 22 Z IR IR ; SHMT 1 - 2283 i F2 H SLAERE il 1
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5 miRNA FkiEHEA 700, ks 9 A~ IR e
I R IE R (A6 1 miRNA, X6 miRNA figfR
T e v I I R E R L 1 G OO A
TIE B3 R X B X TP, E— 2B D) AR I R A
KEGG 7M1 7%, X248 miRNA fit 8 5L R 7 5 i i
B R KRR . BRI . (55l . RNA
. BEER LR SRR 5 2 A s W
£, AR B T HEIE 43 BRI & LRI 5 S 43t
T

“PRE N R ERAE” RIS DIREAS 2 B
MURGRIETIIRNT, 2 AR . ARDFSE & I
WERFE R miRNA 0L 7E 40 At DS 7 - 2 A
T AT R B . e SRR . e/
RAEAHICHE 5 v 0 2 4, PR R AR
HURGRE T TR, R RAE SN A S AR e AR
RIEZE ARG 2 ARUBE PR A6 1 A0 R DR R R 1 1Y
WFSE I, TR IR A8 AP AE Kt B A DGR R e ik
Sy 20w U g 1SR IEA P T 4 5
P RSS9 B3 AN 35 DR SR 1 (R AT 7 the 2% P,
9 R IE B LR I RE ZE L. 2 IHEL] =Y
SEIRARIESE, MO UE R S sl W A 9 AR AE TL-12.
TNF-o, % 4k 4 K B 5 Bl (transforming growth
factor 1, TGF-B1) . #fkE-FH{A 20 [ chemokine
(C-C motif) ligand 20, CCL20] % ik 7 & 15
WAL, g IR 55 e 4 e A R R B UIAR G
WFFE R, KR ALIE B S AERIZHT 1 AR
HR o F I AN IRV FR BE 1 BRI, 1 LR R A 1)
o PR R S R A A T AR 5 T2 AR
FE R PRI TE A2 3 miRNA A0 5L PR 7 s i
W R A, R RS R 0 R R
Ko AWFFE IR, MR e A ) B 2R, H
TGF-B1 ( ARWFFE WA miRNA $EIEH 2 — ) 1EE
B R A Rk R

‘MR s B EE R NN T T AL TR
FAEARN A A R % o FE . A9 & AL
TEEE T4 miRNA BRI e B = A 155
ST N 73 e N R i N v T N X AW I E =
A ChE i rh S A . XL B S 5 E R

A A S o P B IR I LRSS 530 B AN il
77 UL 15 30 R AL ™ A — ol LB 5
X2 AL AR R P R AR AR R
LRGSR TR IERE, PRI S ) S 2
LA Z A E G S5 T AN, MURIEEH T
miRNA [HIIER7E RNA iz 5w 48, iZm g
KRN RIEERIGN T, B SEATREYS
PGS RR, ASTRZH Fi I 15 R A kg i o
R, 18 1EE RN E RN 2 SRR
IR T & AR SE RN A T 1) SR RAIE
AR E SR AN B A R o

M35 miRNA K FAARFHLERE, 4387 miRNA
TERFRALU PG BT TR miRNA FZH41
U T B RS AR AN G2 B UIAR DG, A G A 4
ANUZA PN 43D R AR i s il KT Ao LR I 42, T L
BAAZR 50 O A h B A 24
FH) o A9 % 0, miRNA-132-3p. miRNA-219-5p.,
miRNA-153, miRNA-200b-3p 2 miRNA-21-5p 7
X phEE, gl HUR AR B AR Zirh 3K, Hirp )5
2 > miRNA F1 miRNA-629-5p 1E L2135k,
MX 6 4~ miRNA WA 7E R E al BLE L 4 35k
AN BN PR KT, RIS KRR, ARWF5E
7% B miRNA-132-3p. miRNA-660-5p Fl miRNA-153
FEF R 23258 . 3 2 S LR TIF £ i 2 1l T
miRNA FIZHSUORIE AL TR

g5 LTIk, ARWFIEIE 9 N WREIE B 0 e
miRNA, FIVEN G R IEIE PR IR T A S bR 4,
SR LA 3ELT) 8RR I & S LRI R A R 4 A i
AR, AT NI, HEAC A R, miRNA F
IR AR RERIE, ATVEA TP 5T 8 Ak
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